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The post-operative condition was satisfactory and the wound healed by first intention. She was discharged from hospital on 9.11.49 in a below-knee walking cast. When last seen on 27.1.50 she had returned to work. She was getting much less pain in the right tibia. Her wound was healed and there was full range of knee and ankle movement. I wish to acknowledge my debt to Professor Dorothy Russell for her pathological report and for the excellent photomicrographs; also to Mr. R. Ruddick, A.R.P.S., for help in preparing the photographs.
Comment.-The question arises whether this condition is melorheostosis or a fibrous dysplasia in one or other of its manifestations. The balance of opinion at the meeting was in favour of melorheostosis. The girl is otherwise normal, and has no abnormal sexual characteristics. There is also the striking fact that one limb only is involved. The one point of difference between this case and classical melorheostosis is that the sclerosis and density seem rather more central in the case presented.
[ May 2, 1950] Symposium on Cerebral Palsy Dr. Philip Evans (Department of Child Health, Guy's Hospital): Cerebral palsy is a convenient name for a group of conditions with differing causes and clinical pictures, arising in early life, due to imperfect development of or damage to the central nervous system above the segmental level. Muscular weakness may be associated with spasticity or flaccidity of the muscles, with ataxia, or with involuntary or inco-ordinate movements.
It may be difficult to recognize in the first year of life. At a slightly later age, the difficulty lies in the diagnosis of the particular type of the disease, for the picture changes with age. Taking for example a single group of known cause, the cases due to kernicterus, we find in the earliest weeks vague signs of cerebral irritation with opisthotonos. This is often followed by a period in which the child appears perfectly well, after which opisthotonos may reappear, this time probably due to muscular dystonia, but by the end of the first year general muscular flaccidity is a common picture. Subsequently inco-ordinate movements, choreic or athetotic, occur and finally dominate the picture, but in mild cases they may not be fully developed until the child is 4 years old.
Age-changes of this degree are common in all types of cerebral palsy and it follows that we may not be able to be dogmatic about the type until the end of the third year. They add to the hazards of diagnosis, which is in any case made hard enough by the imperfection of our methods of examining the nervous system of infants, particularly on the sensory side, and often by ignorance of the neurophysiology of the young.
The incidence of the different neurological types is thus hard to estimate, but it is made more difficult by the selection of cases. For example, 22% of a series of 209 cases seen by me were hemiplegics, while the figure was 53 % in a survey carried out by the British Council for the Welfare of Spastics. The latter figure was obtained from education authorities, and is probably too high, for hemiplegics are ambulatory and come to the notice of school medical officers. On the other hand, my figure is too low, for it included patients referred to a special school for children with cerebral palsy who could not be educated elsewhere. Considering hospital and private patients only, my figure for hemiplegics was 38%, but even this may not represent the true incidence, as patients were often referred for particular reasons. Nevertheless, attempts to estimate the incidence in different groups should be made, for to plan the facilities for treatment of all these children simply as cases of cerebral palsy would be to ignore their different needs. In any series, only four major groups are likely to be found to reach double figures in a per cent analysis: hemiplegia, paraplegia, spastic diplegia and athetosis.
Hemiplegia.-The leg improves quickly, so the child goes to an ordinary school. The hand improves little, education is difficult and the child is frustrated. Epilepsy is common and this or its treatment interferes further with education. Intelligence is often mediocre. In many cases the consequent psychological maladjustment prevents satisfactory resocialization, but there is partial success. A hemiplegic newspaper seller is not an uncommon sight. However, some patients adapt very well. Spastic paraplegia.-Hands, face and speech are unaffected, epilepsy is rare, intelligence is fair, so that socially and educationally the child can succeed, and does not often develop the signs of frustration so common in those who cannot speak or use their hands well. With physiotherapy and transport to school and out-patients department, progress is often good.
Spastic diplegia.-Severe mental defect is common. Even if the child is intelligent the physical handicap is great, and the prognosis poor. In intelligent children, treatment should first be concentrated on speech and handicraft. If it is successful, locomotion should then be encouraged. Athetoid tetraplegia.-Intelligence is usually adequate, but the muscular inco-ordination responds very slowly to treatment, and often recurs if it is dropped. In the few mild cases it is successful, but in the common severe ones education and treatment are difficult, as grotesque appearance and speech cause maladjustment even in patients who have developed useful degrees of ability.
Intelligence.-I would like to end on a slightly optimistic note. I have been accustomed to think that a child with I.Q. of less than 100 is not likely to improve much. Analysis of the records' of a few selected cases in children in a special school shows that the children with low normal intelligence (T.Q. 88) did at least as well as those with intelligence above the average (I.Q. 118). This may not be generally true-although I believe that persistence and desire to improve are worth 10-30 points on the I.Q.-but in these children at least it has been so. This is important, for the bulk of our cases have intelligence quotients below 100.
Dr. C. D. S. Agassiz (Queen Mary's Hospitalfor Children, Carshalton): Early diagnosis.-From our experience at Queen Mary's Hospital it is already evident that of first importance in considering the problem of cerebral palsy is the diagnosis in infancy if possible. Cerebral palsy is a condition resulting from a cerebral lesion-it is primarily a neurological lesionnot an orthopedic one. The muscles, initially at any rate, are normal; it is the nervous control that has broken down. Further, as it is a cerebral lesion, the whole musculature is probably involved except in minor lesions. If this is so, then the signs we should look for are those of lack of muscular control, not only of the limbs but of the whole muscular system. Apart from the history of the pregnancy and labour which may give information of value, there is often a history of asphyxia livida. The mother is usually the first person to notice some abnormality in her baby, and as the whole muscular system is involved, she can usually give evidence of want of development in this system, for example, in such actions as sucking and swallowing. When the infant should have been weaned there may have been difficulty in getting him to take food other than fluids. It is indeed not infrequent to have a child of 2 or more brought to hospital who is still bottle-fed on this account. The child may dribble from the mouth, not because he is an imbecile but from lack of adequate muscular control. Such infants are often described as "stiff babies". They lie on their backs in cot or pram and make no attempt to view the world around them. If they do make movements of the limbs, they are awkward and slow, or wriggling and inco-ordinated, depending on the type of cerebral palsy. Very often, when they are taken to the doctor, the parents are advised that it is too early as yet to be sure what is the matter and the child should be brought back in a year or so, by which time the evidence of cerebral palsy is much more marked and a diagnosis made-a loss of time in treatment which materially alters the prospect of the extent of recovery.
There are other signs of lack of development of muscular control: perpetuation of various reflex actions long after the time that they should have disappeared, retention of fcetal characteristics such as rounded back, and evidence in the spastic cases of spasticity. The spastic type is the more common and forms 50% of all the cases, a fact of importance as it is probably the easiest to recognize early, and the routine treatment is easier.
It must not be thought that if we look for these departures from normal movement the diagnosis is easy-far from it. Athetosis may be accompanied by tension which may suggest spasticity. The spastic picture may be blurred by irregular movements. The athetoid and ataxic types may present considerable difficulty in differentiation, and so on.
Mental condition.-The second factor of prime importance is the assessment of the mental condition. If the child is to obtain maximum benefit from his treatment it is essential that his mentality should be normal, or potentially normal. If he is mentally retarded as a result of brain damage, or mentally defective, we will not get adequate results from treatment.
A child who is unable to move or respond to the ordinary approaches may still be potentially normal mentally. As such infants-and also older children-are so difficult of assessment, we always admit our children for a probationary period of up to three months in order properly to assess their mentality. In the past we have admitted some children who were assessed at their first interview as being eminently treatable but they proved unsuitable, while others who were assessed as unsuitable have proved responsive to treatment. In dealing with older children we do not find that estimates of their intelligence quotient are of much 'value. It is not easy to take the I.Q. of a child who moves with difficulty and cannot speak. Even when a child is admitted on a probationary period it may take some weeks before an assessment of his mental condition can be made. The intelligent infant will soon show some response to treatment whereas the mentally retarded or mentally defective will show little or none. In making the assessment it is necessary to bear in mind that some of these children are deaf, or deaf to certain tones, and a want of response at first may be due to this deafness; once this is recognized and allowed for, the child responds. Many of the spastic children have 1 I am much indebted to Dr. John Crosland for allowing me to see and use his records. 13 squints which may not interfere with their vision materially but certainly some have more serious disturbances of vision which will affect their response to treatment.
Treatment.-The third cardinal principle is that we should know what we are trying to aim at, this is, to provide as far as possible the stimuli which a normal child receives. The normal child as he develops begins to be attracted by objects around him and tries to grasp them, later trying to turn and sit up, and see the world, so receiving stimuli from outside and from within. The cerebral-palsied child is cut off from these stimuli by his inability to move, and though he may develop some movements they are limited and restricted, presumably because the motor paths are insufficiently developed. It is necessary, therefore, that we should try to provide, as far as possible, the stimuli that a normal child receives. It must be borne in mind that no amount of massage is going to have much effect on a normal muscle, no amount of electrical treatment is going to do anything but harm to a spastic muscle. The physiotherapist must be taught how to handle these children, always remembering that she acts only as a guide. The mother, too, should be instructed how to handle the child at home. He has got to learn how to use his muscles himself. In order to develop the motor paths he must receive those stimuli which a normal child receives, and he has to get them repeatedly and almost continuously throughout the day, and not merely at the time of treatment. Once a limited and incorrect motor control has developed as a result of restriction of impressions, external and internal, it becomes difficult to replace that control by one on the right lines, and the longer it has persisted, the more difficult replacement becomes. The occupational therapist and the orderlies must be specially trained in their individual activities for the child's welfare. Only by constant watching will faults be avoided and the child's development speeded. Teachers must similarly be specially trained for these cases.
The mother should be encouraged to carry on the education on suitable lines when the child returns home, or he will retrogress. We find that if a child in our unit has to go away for a time owing to illness retrogression occurs during that period. It is therefore most necessary that when the child is discharged facilities should be provided to continue his education and training.
Appliances: Phelps and others use many mechanical appliances, e.g. calipers, and it may be that in older children there is a place for them. The appliances we use are very simple-skis are practically the only ones apart from simple alterations to furniture to suit the individual child. Our experience with other appliances is small, and it would not be right to express an opinion on their usefulness. But I will make one comment. If the condition is primarily a neurological one I do not understand in what way an appliance like a caliper is going to help. If the muscles are normal it hardly seems desirable to provide a mental picture of an incapacitated leg.
Surgery: If early treatment is given there should be little place for surgery. In older children who have developed contractures or deformities, surgical procedures may be necessary, but if contractures and deformities are allowed to develop in a mentally normal cerebralpalsied child, it suggests that our previous treatment has been a failure. All the more, therefore, should we concentrate on the early diagnosis and treatment of these unfortunate children.
[Dr. Agassiz showed a series of illustrative photographs, see Figs. 1-11.] Miss F. E. Pritchard (Headmistress, Physically Handicapped School, Willesden): The Darwinian principle of survival of the fittest prevailed in England in regard to the physically handicapped child until 1893, when for the first time it was made obligatory on School Boards to provide education for the blind and deaf. Epileptics were included in 1899 but it was not until 1921 that any adequate provision was made for the physically handicapped. The first school for physically handicapped children was opened in London in 1900. Willesden opened one in 1909. In 1939 there were 628 Special Schools in England.
The children accepted in such schools suffer from many different types of infirmities. For example, the children at Willesden at present include cases of congenital and rheumatic heart disease, poliomyelitis, cerebral palsy, muscular dystrophy, Still's disease, asthma, and bronchiectasis. These children come from a very wide area in Middlesex and are brought from and taken to their homes every day by coach or car. At present there are 141 boys and girls, aged between 5 and 16, who are looked after by a full-time staff of 10 (Head, 7 teachers, 1 nurse and 1 assistant nurse), and 5 part-time assistants (2 midday assistants, 3 dinner servers). In addition there are four visiting staff-a physiotherapist, a speech therapist, a doctor and an orthopxdic specialist. The curriculum is very much the same as in an ordinary school, and gives special attention to the child's individual needs. How does the spastic child fare in such a school? There are two main points that help and encourage the progress-example and controlled competition. The beneficial effects of good example are of course obvious but unfair competition can have a dire effect on the spastic child. However, competition between individuals and groups having about the same mental and physical capabilities is helpful and is encouraged. This child on admission at the age of 2 years 9 months showed a classically "spastic picture". Fig. 7 he is endeavouring to face the camera. In Fig. 8 he easily faced the camera. Note improvements in stance, and absence of anxiety in facial The following is an instance of what can be done for the spastic with poor speech. About eighteen months ago a boy and a girl of 5 years were admitted. Both were unable to speak other than baby prattle. The speech therapist, who has only two hours each week at the school, rightly felt that at such a stage she could do very little with them. These children's chairs were placed next to the teacher's desk so that they could see what was going on and hear all that was said between teacher and children. After a short time they were encouraged to join in, and very gradually the voluntary effort to speak and offer information to teacher and to the other children was accomplished. Now they are reading and speaking comparitively well.
The puppet theatre is another way in which the children are encouraged to improve their speech. They model the puppets-which incidentally is good finger exercise for spastics-and they delight afterwards in using them. The child can speak to an audience without being seen and gradually develops confidence in speech. It is a proud day when a boy or girl who; has had a long struggle to master reading is able to stand on the hall platform and read to the school. A good way of teaching a spastic child to use a knife and fork is to put him among several other children doing so-and he will soon learn by copying those less handicapped. Children are stimulated to make further efforts when working with children not so severely crippled-they can obtain help from their partners in the class. With this continuous encouragement competition ceases to be a fearsome thing and eventually the spastic comes to take his place in every phase of the school's activity. There are 4 spastics in the football team, and 3 in the swimming class, 2 having obtained certificates.
Working on these lines, it is frequently possible for a physically handicapped child to be transferred to an ordinary school. Between January and December 1949 18 children left for ordinary schools and 6 obtained scholarships, 3 to grammar schools, 1 to a technical and 2 to a commercial school. The future of those who remain till school-leaving age is thought about carefully.
It is not possible with such small numbers to give vocational training even if it were desired -and this a moot point-without at the same time very strictly limiting their choice of occupation. No attempt therefore is made to give them such training but when time comes for a pupil to leave a conference is held at which the child's parents, the Head Teacher, a doctor-and most important of all-the Youth Employment Officer, attend. The pupil and his parents know what type of occupation he would like to take up, the head teacher knows his capabilities, the doctor can advise as to his physical limitations. With this information the Youth Employment Officer can get him placed in industry. Some pupils go for further vocational training, to special training colleges for the disabled. Some get scholarships to technical and other schools. Work in the open market of the shop, factory or office is most desirable and our handicapped children pass happily from the Special Schools to this work.
No scheme of special education for physically handicapped children can be considered complete unless it provides for their guidance during the first few years of their employment. To meet this need an After-Care Committee of seven, including the Head Teacher and Youth Employment Officer, meet twice a term. Five of this Committee visit the old scholars in their homes, until they are 21, to report progress and to give advice and help where necessary.
Mr. K. I. Nissen (Royal National Orthopadic Hospital): The operations of orthopedic surgery have a useful but very limited place in the treatment of congenital spastic paralysis. There are several obvious reasons for the prevailing indifferent results of operation. Many primary errors of judgment are made in busy out-patient departments; whether children or adults, the patients behave at their worst away from familiar faces and surroundings, and the surgeon may wrongly decide for or against a line of treatment on a bad display of muscle control. For this reason surgeons who are attached to schools for physically defective children of the type described by Miss Pritchard and who make their decisions after discussion not only with the teacher, the physiotherapist and the parents but with the young patient himself, are much less prone to errors either of commission or of omission.
Many operations on spastic children are performed too early; children below the school age of say 6 years have seldom approached the limit of spontaneous improvement with intelligent guidance along the lines indicated by Dr. Agassiz. For example most of the operations performed for the reduction of spasm in the adductor muscles or the calf could be avoided by a further year or two of patient education. At this tender age operation is too often advised in desperation when a child cannot walk, even round a table; the results can be deplorable. The optimum period for surgical measures lies between late childhood and adolescence, by which time education and physical treatment have had their fair chance and the orthopxdic problems have become residual ones certain to cause disability in adult life. Reconstructive measures in adults, unless confined to one limb or at most one side, are seldom rewarding; too often the perseverance and optimism of schooldays have faded.
Proceedings of the Royal Society of Medicine is
The actual surgery of spastic paralysis suffers a great deal from unwarranted enthusiasm for techniques used with success in lower motor neurone paralysis. Tendon transplants designed to counter a drop-wrist, an adducted thumb or a pronated forearm depend on a precise cortical control which does not exist in these patients. Perhaps the only transplant of real value is that of the tendon of tibialis anticus from the inner to the outer side of the dorsum of the foot.
Certain operative techniques are losing their former popularity in this country. Neurectomy, either partial or complete, has lost favour, and those who regard the calf muscles as the most important group below the knee have abandoned this operation on the posterior tibial nerve, at any rate in children. Of all such procedures resection of the obturator nerve by the abdominal route, combined with subcutaneous tenotomy of the adductors, is perhaps the most valuable; and this is almost the only remaining use of the tenotome, Little's great surgical weapon, in the treatment of his disease. The multiplicity of operative procedures for spastic paralysis can be readily appreciated by reading the appropriate chapter in Campbell and Smith's work (1949) , or even better in Bastos' recent monograph (1948) . In our personal experience of the correction of residual deformities, by far the best results have been obtained in two common conditions, drop-wrist (treated by Brockman's "gouge" arthrodesis) and talipes equinovarus (treated by Lambrinudi's drop-foot operation and lateral transplant of the tibialis anticus tendon).
With regard to the arm it may be said that any operation near the shoulder is rarely indicated because access to the axilla for its toilet is all that is necessary. Reduction of the biceps power is occasionally required in an adult with an arm like a folded wing; in such rare cases the biceps and brachialis may be divided through a V-Y incision in front of the elbow, leaving the brachioradialis as an adequate flexor of the elbow (McKissock and Nissen, 1950) . Pronation of the forearm has received quite an undue amount of attention; such deformity is benign, particularly as the affected hand is generally used for steadying objects, a purpose for which the pronated position is indeed an advantage. Flexion of the wrist approaching a right angle is, however, a great functional and cosmetic disability which can be overcome at the age of 12 or 14 by arthrodesis after simple tenotomy of the main flexors of the wrist (Case A). This operation enables external splintage to be discarded, greatly simplifies the muscular control of the digits, and often restores useful function to a hand previously quite useless. The most difficult problem of all is the thumb which is flexed and adducted across the palm; the operations used with success in anterior poliomyelitis, such as tendon transplants or a massive inter-metacarpal bone graft, are most disappointing. The equinovarus foot can be regarded as a fairly simple problem of orthopaedic surgery. Sometimes all that is required to restore invertor-evertor balance and to improve the power of dorsiflexion is lateral transplantation of the tibialis anticus into the peroneus tertius tendon near its insertion. In most cases, however, Lambrinudi's triple arthrodesis for drop-foot is required, and a full degree of correction is essential (Case B). If the triple.arthrodesis is not followed by lateral transplantation of the tibialis anticus tendon, recurrence of deformity is bound to occur sooner or later, just as it does when the muscle imbalance is due to anterior poliomyelitis or peroneal muscular atrophy.
FIG. CaseA

FIG 3Case
FiG. 2.-Simple division of the tendons of flexor carpi radialis and ulnaris is first performed. Through a mid-line dorsal incision the extensor tendons are reflected to either side, one inch of the distal end of the ulna is resected, and the radius is fashioned into a gouge with a "cutting -angle" of some 40 degrees. The proximal row of the carpus and the pronator quadratus muscle -can be seen.
FiG. 3.-Using a narrow osteotome held parallel to the dorsum, the scaphoid, semilunar and -cuneiform bones are divided, along a plane convex dorsally, into equal anterior and posterior seg-ments. The curved plane of hemi-section of the carpus is carried into the distal row, and especially into the os magnum, almost up to the metacarpal level. A crescent of os magnum can be seen above the end of the osteotome, and more proximally there is the curved surface of cancellous bone of the "gouge" of the radius. FIG. I .The result, after seven years, of Lambrmnudi's type of triple arthrodesis, folowed by transplantation of the tibialis anticus tendon into the tendon of peroneus tertius, in a case of equmnovarus from spastic paralysis. The wear of the shoe is normal.
FIG. 2 jiThe radiograsph in this case shows that the whole head of the astragalus has been resected, that the scaphoid has been placed high up on the neck of the astragalus near the articular cartilage of the ankle-joint, and that there is complete astragalo scaphoid fusion.
